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Mean x  0.4173
Mean y  0.02333
RMS x    7.116







Asymetrie vs position reso
Entries  3390
Mean   0.7458
RMS    0.3664
Erreur sur la position (cm)
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a = 73.66 +- 1.47
b = 14029.2230 +- 9.1758
a = 93.65 +- 1.00
b = 12720.12 +- 88.26
c = 18778.58 +- 1635.68
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Lumiere CsI (bin) 


















Entries    1.696692e+07
Mean x   480.8
Mean y   336.9
RMS x    797.1
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0.2030± 0.0019 122.5± 0.3 0.2087
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0.2300± 0.0021 104.0± 0.4 0.2322

 
0.2217± 0.0020 91.5± 0.8 0.2113
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81.1± 0.1 0.02643± 2.2 u
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(canal) 93.7± 2.7 93.2± 1.0
1.275MeV 972.0± 1 u 1034.5± 1 u
1.786MeV 1320.5± 1 u 1405.0± 1 u
1
α×6
(canal/MeV ) 688.1± 4.4 736.9± 4.6
3/*@3  ×6
×1/20
125.9± 0.5 u 128.6± 0.3 u
1
α
(canal/MeV ) 5.467± 0.8 u 5.732± 0.7 u
α(MeV/canal) 0.183± 0.8 u 0.174± 0.7 u
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Lumiere CsI (MeV) 


























Mean y   197.7
RMS x  
  833.2
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Depot d’energie CsI (Mev)
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T1GDHs(cercle) T2GDHs(diamants) z=12  
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T4GDBs(plus) T4PDBs(cercle) z=10  
Energie CsI (MeV)


















T4GDBs(plus) T4PDBs(cercle) z=13  
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T4GDBs(plus) T4PDBs(cercle) z=16  
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T1GDHs(plus) T1PDHs(cercle) z=10  
Energie CsI (MeV)




















T1GDHs(plus) T1PDHs(cercle) z=14  
Energie CsI (MeV)





















T1GDHs(plus) T1PDHs(cercle) z=18  
Energie CsI (MeV)
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Mean y   37.42
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T1t 0.0204± 0.2 u 103.3± 2.1 96.9± 2.3      I
T2t 0.0211± 0.2 u 83.4± 0.2 96.7± 2.3     I
T3t 0.0203± 0.2 u 91.4± 1.8 95.5± 2.5   o I
T4t 0.0191± 0.2 u 110.8± 0.8 93.1± 2.5 
 o I
T5t 0.0201± 0.2 u 96.0± 1.3 99.1± 1.1   o I
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Mean y  -36.36
RMS x  
  27.21
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Mean x   166.9
Mean y   10.28
RMS x    146.1


























Mean x   259.4
Mean y    20.2
RMS x    150.5



























Mean x   16.02
Mean y  -26.49
RMS x    11.22







































Mean x   259.4
Mean y  -29.47
RMS x    150.5
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Mean x   3.872
Mean y   2.773
RMS x    2.065
RMS y        1

































Mean x   4.279
Mean y   2.194
RMS x    2.057
RMS y    1.005































Mean x    3.54
Mean y   2.641
RMS x    2.302
RMS y    1.435





























Mean x     4.4
Mean y   2.246
RMS x    2.061
RMS y    1.185
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Mean    6.872
RMS     9.867
Nombre de fragments






Nombre de fragments Charge
Entries  364208
Mean    2.495
RMS     9.942
Charge des fragments








Mean    56.78
RMS     197.7
Impulsion Px (MeV/c)






Impulsion des protons Angle
Entries  358
Mean    74.14
RMS     59.19
Angle d’ouverture
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Mean     8.39
RMS     13.35
Nombre de fragments






Nombre de fragments Charge
Entries  444694
Mean    3.685
RMS      12.5
Charge des fragments










Mean      189
RMS     401.8
Impulsion Px (MeV/c)






Impulsion des protons Angle
Entries  358
Mean    72.08
RMS     51.62
Angle d’ouverture
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Entries  50000
Mean    5.499
RMS      8.89
Nombre de fragments





Nombre de fragments Charge
Entries  274946
Mean     5.77
RMS      15.4
Charge des fragments










Mean    352.9
RMS     622.1
Impulsion Px (MeV/c)




Impulsion des protons Angle
Entries  358
Mean    58.48
RMS     52.41
Angle d’ouverture
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Mean    11.49
RMS     1.685
Ecouch0 (MeV)










Mean    11.46
RMS     1.542
BestElayer1
Entries  39513
Mean    11.91
RMS     2.195
Ecouche1 (MeV)










Mean    11.65
RMS     2.079
BestElayer2
Entries  39513
Mean    11.64
RMS     2.475
Ecouche2 (MeV)









Mean    11.69
RMS     2.264
BestElayer3
Entries  39513
Mean    11.86
RMS     2.768
Ecouche3 (MeV)
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Mean    14.28
RMS     19.64
Energie (MeV)





Energie Couche 0 BestElayer0
Entries  39513
Mean  
   11.5
RMS     1.707
Energie (MeV)









Mean   0.9938
RMS    0.5273
Nb de barreaux









Mean        1
RMS         0
Nb de barreaux







Mean    1.045
RMS    0.6436
Nb de barreaux










RMS    0.2987
Nb de barreaux
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RMS   
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Mean    11.49
RMS     1.685
Energie (MeV)












Energie Couche 0 ECouche1
Entries  39513
Mean    20.72
RMS     36.26
Energie (MeV)















Mean    25.76
RMS      48.5
Energie (MeV)









Energie Couche 2 ECouche3
Entries  39513
Mean    28.08
RMS     51.22
Energie (MeV)












Mean    29.48
RMS     51.58
Energie (MeV)







Energie Couche 4 ECouche5
Entries  39513
Mean    31.67
RMS     55.14
Energie (MeV)










Mean    32.29
RMS     55.34







Energie Couche 6 ECouche7
Entries  39513
Mean    32.26
RMS     54.69










































































































Mean        1
RMS         0
Multiplicite
0 2 4 6 8 10
0
5000
Multiplicite Couche 0 MultCouche1
Entries  39513
Mean    1.052
RMS    0.2987
Multiplicite















Mean    1.101
RMS    0.4659
Multiplicite








Multiplicite Couche 2 MultCouche3
Entries  39513
Mean    1.137
RMS    0.5487
Multiplicite















Mean    1.158
RMS    0.6195
Multiplicite











Multiplicite Couche 4 MultCouche5
Entries  39513
Mean    1.176
RMS     0.669
Multiplicite















Mean    1.172
RMS    0.6856
Multiplicite












Multiplicite Couche 6 MultCouche7
Entries  39513
Mean    1.157
RMS    0.7007
Multiplicite
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Mean    199.8
RMS     218.5
Energie (MeV)













Mean    9.451
RMS     2.555
Multiplicite







































































































































































Mean    200.5
RMS       220
Energie (MeV)













Mean    9.451
RMS     2.555
Multiplicite














































































































































Mean    200.5
Meany   9.453
RMS       220
RMSy    2.56
Energie (MeV)












































































































Meany   9.453
RMS   
    220
RMSy    2.56
Energie (MeV)
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RMS       129
Energie (MeV)













RMS     2.243
Numero de couche













RMS     42.23
Energie (MeV)

































































































































Mean        0
RMS         0
Energie (MeV)






Energie Couche Max 0 ECoucheMax1
Entries  797
Mean    247.7
RMS       160
Energie (MeV)












Energie Couche Max 1
ECoucheMax2
Entries  1333
Mean    264.8
RMS     162.7
Energie (MeV)











Energie Couche Max 2 ECoucheMax3
Entries  1413
Mean    260.6
RMS     169.6
Energie (MeV)












Energie Couche Max 3
ECoucheMax4
Entries  1550
Mean    246.4
RMS     161.9
Energie (MeV)








Energie Couche Max 4 ECoucheMax5
Entries  1824
Mean    232.9
RMS     154.4
Energie (MeV)







Energie Couche Max 5
ECoucheMax6
Entries  1962
Mean      224
RMS     153.6










Energie Couche Max 6 ECoucheMax7
Entries  2729
Mean    184.6
RMS     145.3






















































































































































































Mean        0
RMS         0
Multiplicite






Multiplicite Couche Max 0 MultCoucheMax1
Entries  797
Mean    1.888
RMS     1.084
Multiplicite









Multiplicite Couche Max 1
MultCoucheMax2
Entries  1333
Mean     2.17
RMS     1.237
Multiplicite







Multiplicite Couche Max 2 MultCoucheMax3
Entries  1413
Mean    2.261
RMS     1.227
Multiplicite







Multiplicite Couche Max 3
MultCoucheMax4
Entries  1550
Mean    2.286
RMS     1.244
Multiplicite







Multiplicite Couche Max 4 MultCoucheMax5
Entries  1824
Mean    2.293
RMS     1.249
Multiplicite








Multiplicite Couche Max 5
MultCoucheMax6
Entries  1962
Mean    2.258
RMS     1.209
Multiplicite









Multiplicite Couche Max 6 MultCoucheMax7
Entries  2729
Mean    2.163
RMS     1.108
Multiplicite
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ﬂ   /ﬁ3@
ECouche0
Entries  10841
Mean    11.49
RMS      1.78
Energie (MeV)








Energie Couche 0 ECouche1
Entries  10841
Mean    19.57
RMS     24.97
Energie (MeV)











Mean    31.48
RMS     67.19
Energie (MeV)








Energie Couche 2 ECouche3
Entries  10841
Mean    37.21
RMS     73.55
Energie (MeV)















Mean    41.83
RMS     78.99
Energie (MeV)









Energie Couche 4 ECouche5
Entries  10841
Mean    45.67
RMS     81.33
Energie (MeV)












Mean       47
RMS     80.55










Energie Couche 6 ECouche7
Entries  10841
Mean     47.5
RMS     79.58


















































































































































Mean        1
RMS         0
Multiplicite






Multiplicite Couche 0 MultCouche1
Entries  10841
Mean    1.085
RMS    0.3783
Multiplicite















Mean    1.161
RMS    0.6231
Multiplicite












Multiplicite Couche 2 MultCouche3
Entries  10841
Mean    1.247
RMS    0.7665
Multiplicite















Mean     1.31
RMS    0.8822
Multiplicite









Multiplicite Couche 4 MultCouche5
Entries  10841
Mean    1.364
RMS    0.9582
Multiplicite












Mean    1.415
RMS     1.002
Multiplicite









Multiplicite Couche 6 MultCouche7
Entries  10841
Mean    1.402
RMS     1.023
Multiplicite






































































































ﬂ   /ﬁ3d
ETot
Entries  10841
Mean    294.6
RMS     369.3
Energie (MeV)















Mean    9.985
RMS     4.084
Multiplicite
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RMS     193.2
Energie (MeV)

















RMS     2.229
Numero de couche















RMS     66.26
Energie (MeV)










































































































































Mean        0
RMS         0
Energie (MeV)






Energie Couche Max 0 ECoucheMax1
Entries  230
Mean    310.9
RMS     251.6
Energie (MeV)








Energie Couche Max 1
ECoucheMax2
Entries  447
Mean    377.6
RMS     240.6
Energie (MeV)










Energie Couche Max 2 ECoucheMax3
Entries  520
Mean    339.9
RMS     257.5
Energie (MeV)








Energie Couche Max 3
ECoucheMax4
Entries  579
Mean    348.9
RMS     268.6
Energie (MeV)








Energie Couche Max 4 ECoucheMax5
Entries  636
Mean    312.9
RMS     239.3
Energie (MeV)










Energie Couche Max 5
ECoucheMax6
Entries  764
Mean      284
RMS     228.3







Energie Couche Max 6 ECoucheMax7
Entries  1015
Mean    225.5
RMS       212























































































ﬂ   /ﬁ35}
MultCoucheMax0
Entries  0
Mean        0
RMS         0
Multiplicite






Multiplicite Couche Max 0 MultCoucheMax1
Entries  230
Mean    2.122
RMS     1.162
Multiplicite










Multiplicite Couche Max 1
MultCoucheMax2
Entries  447
Mean     2.45
RMS      1.36
Multiplicite










Multiplicite Couche Max 2 MultCoucheMax3
Entries  520
Mean    2.569
RMS     1.344
Multiplicite












Multiplicite Couche Max 3
MultCoucheMax4
Entries  579
Mean     2.53
RMS       1.4
Multiplicite












Multiplicite Couche Max 4 MultCoucheMax5
Entries  636
Mean    2.569
RMS     1.292
Multiplicite














Multiplicite Couche Max 5
MultCoucheMax6
Entries  764
Mean     2.59
RMS      1.34
Multiplicite







Multiplicite Couche Max 6 MultCoucheMax7
Entries  1015
Mean    2.405
RMS     1.265
Multiplicite
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Energie B3 vs X1
Energie B3(MeV)



















Energie B3 vs Y1
Energie B4(MeV)

















Energie B4 vs X1
Energie B4(MeV)




















































































































4.8cm − 5.4cm Ł)ﬃ+ -    ﬃ  ﬃ  4' ﬃ
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Energie Totale vs Energie Derniere Couche
Simulation Hadrons 20GeV
Energie Totale (MeV)
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Depart de la gerbe
Chi2
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10GeV






	 ¬-9³@¯ ²/.z³01, ³¹!Cº²­2 ´I¹!¯( %39¬- ³B³²3 ´+	 4%¸/¬°´B´I²4¬-'
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































X  ∆pion = Xpion−Xdonnees
ﬃ





















































































 ;:7C  ; ;ﬁ? 	   ?  E  
= ?





;  ?B78 ? = A  ?    








































































































































































































































































































































































































































E? ?BA?B8  	









; ?B78P? = A  ?    


	   8 ?  A  


































































































































































































































































?B; 	 ; ?   EG7A  




;  ?B78P?e= A ?  






























































































































































































































































































































































































































































































Mean    131.3
RMS     257.3
Energie (MeV)










Energie Couche 0 ECouche1
Entries  12658
Mean    178.4
RMS     281.6
Energie (MeV)













Mean    223.2
RMS     299.5
Energie (MeV)










Energie Couche 2 ECouche3
Entries  12658
Mean    278.4
RMS     320.4
Energie (MeV)













Mean    329.4
RMS       327
Energie (MeV)










Energie Couche 4 ECouche5
Entries  12658
Mean    386.7
RMS       335
Energie (MeV)












Mean    417.4
RMS     329.8










Energie Couche 6 ECouche7
Entries  12658
Mean    445.9
RMS     338.8









































































































Mean   0.5525
RMS     1.053
Multiplicite











Multiplicite Couche 0 MultCouche1
Entries  12658
Mean   0.8574
RMS     1.305
Multiplicite













Mean    1.127
RMS     1.413
Multiplicite








Multiplicite Couche 2 MultCouche3
Entries  12658
Mean    1.417
RMS     1.472
Multiplicite










Mean    1.712
RMS     1.489
Multiplicite









Multiplicite Couche 4 MultCouche5
Entries  12658
Mean    2.022
RMS     1.449
Multiplicite











Mean     2.16
RMS     1.374
Multiplicite









Multiplicite Couche 6 MultCouche7
Entries  12658
Mean    2.257
RMS     1.328
Multiplicite




















































































Mean     2404
RMS      1613
Energie (MeV)










Mean     2238
RMS      1604
MultTot
Entries  12658
Mean     12.1
RMS     7.462
Multiplicite












Mean    12.39











































































   4658
RMS      4110
Energie (MeV)

















RMS     3.229
Longueur de radiation











   82.1
RMS     107.2
Chi2














































































































































































































































































































































































































































































Mean    783.7
RMS       411
Energie (MeV)










Mean    629.9
RMS     333.5
jMax
Entries  12658
Mean    4.722
RMS     2.253
Numero de couche









Numero Couche Emax SimjMax
Entries  15332
Mean    5.171
























































































RMS     136.9
Variance (MeV)



























































































































RMS     113.9
Variance (MeV)


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































X  ∆pion = Xpion−Xdonnees
ﬃ






































































































































































































"¹ ´#¬ º$   ´B¹°ºB¹
10GeV/c
,/¯  % ²)´*!J²kºI¹°ºv¬°¯ ²/	
 ³/¹!J¸9¯J²//¹! ´gµv¶/¬-.²l´U¯J²/ ¹®» ¬1µ& ¸ ¯J²=­®¬- º ,
¯ ¬1³I¹ f² 	 ²
³I¹ %3 ²l´$* ²
µ&%lº!9²,
9.1GeV
, ²«º 	 ²R¯( %3 ²l´$* ²R¯J¸ %l´$%l² 9¬°´³¹!¬- ¶ ¯ ¬°º ¹¬;­ ²)µ 
 ´B¹°ºB¹,
1.88GeV
, ³I¹Jºﬂ%ºB¹°ºB¬W¯	 ²3­  ´B¹
11GeV
²«º 	 ¹9µ	
 	 ² ¯ /³!9²#"¹9´ﬂ4  ¹
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Mean    106.7
RMS     158.9
Energie (MeV)










Energie Couche 0 ECouche1
Entries  613
Mean    137.6
RMS     172.6
Energie (MeV)













Mean    165.7
RMS     191.8
Energie (MeV)










Energie Couche 2 ECouche3
Entries  613
Mean    188.7
RMS     196.3
Energie (MeV)













Mean    214.7
RMS       198
Energie (MeV)










Energie Couche 4 ECouche5
Entries  613
Mean    229.6
RMS     192.3
Energie (MeV)













Mean    227.5
RMS     174.5







Energie Couche 6 ECouche7
Entries  613
Mean    230.3
RMS     183.1














































































Mean   0.7537
RMS     1.079
Multiplicite










Multiplicite Couche 0 MultCouche1
Entries  613
Mean    1.062
RMS     1.299
Multiplicite











Mean    1.272
RMS     1.369
Multiplicite







Multiplicite Couche 2 MultCouche3
Entries  613
Mean    1.498
RMS     1.346
Multiplicite















Mean    1.754
RMS      1.38
Multiplicite











Multiplicite Couche 4 MultCouche5
Entries  613
Mean    1.995
RMS     1.415
Multiplicite













Mean    2.029
RMS     1.303
Multiplicite











Multiplicite Couche 6 MultCouche7
Entries  613
Mean    1.873
RMS     1.241
Multiplicite



















































































Mean     1603
RMS     901.5
Energie (MeV)














Mean     1294
RMS     818.5
MultTot
Entries  613
Mean    12.24
RMS     6.169
Multiplicite










Mean     12.8














































































Mean    569.5
RMS       304
Energie (MeV)










Mean    381.9
RMS     181.9
jMax
Entries  613
Mean    4.078
RMS     2.347
Numero de couche








Numero Couche Emax SimjMax
Entries  2945
Mean    4.709





















































































   2199
RMS      1903
Energie (MeV)

















RMS     3.133
Longueur de radiation















RMS     83.35
Chi2
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T6-GDBs pour les ions legers
Lumiere CsI (MeV)
























Entries    1.098714e+07
Mean x   7.833
Mean y  0.3207
RMS x    37.91
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Mean    22.57
RMS     3.351
Energie (MeV)








Energie Couche 0 ECouche1
Entries  1281
Mean    22.41
RMS     10.21
Energie (MeV)














Mean    22.36
RMS     10.95
Energie (MeV)











Energie Couche 2 ECouche3
Entries  1281
Mean    22.97
RMS      11.1
Energie (MeV)












Mean    22.93
RMS     11.33
Energie (MeV)









Energie Couche 4 ECouche5
Entries  1281
Mean     22.5
RMS     11.22
Energie (MeV)













Mean    23.21
RMS     11.74








Energie Couche 6 ECouche7
Entries  1281
Mean    22.49
RMS     12.14













































































































































































RMS   
  86.39
Energie (MeV)















RMS   
  4.676
Multiplicite
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Mean        0
RMS         0
Energie (MeV)






Energie Couche 1 Max 0 ECouche1Max1
Entries  797
Mean    188.5
RMS     105.7
Energie (MeV)










Energie Couche 1 Max 1
ECouche1Max2
Entries  1333
Mean    44.53
RMS     56.48
Energie (MeV)




Energie Couche 1 Max 2 ECouche1Max3
Entries  1413
Mean    21.93
RMS     28.09
Energie (MeV)





Energie Couche 1 Max 3
ECouche1Max4
Entries  1550
Mean    17.18
RMS      19.4
Energie (MeV)





Energie Couche 1 Max 4 ECouche1Max5
Entries  1824
Mean    15.37
RMS      15.9
Energie (MeV)





Energie Couche 1 Max 5
ECouche1Max6
Entries  1962
Mean    14.26
RMS     14.74





Energie Couche 1 Max 6 ECouche1Max7
Entries  2729
Mean    13.43
RMS     10.38
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Depart de la gerbe
Chi2
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